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The literature indicates that prevalence of
neural tube defects (NTD) is more com-
mon among Mexican than Caucasian pop-
ulations in North America. Combining
data from Mexico and the California Birth
Defects Monitoring Program shows that
there is a gradient ofrisk, with prevalences
highest in Mexico, lowest among U.S.
Caucasians, and intermediate among popu-
lations ofMexican descent in the United
States. The reason for this risk gradient is
unknown. While folic acid in combination
with multivitamins has consistently been
shown to protect against NTD among
Caucasian populations, little information
has been published about this relationship
among Hispanic populations. We present
some limited evidence suggesting that lack
offolic acid does not account for the risk
gradient in NTD prevalences. There is an
urgent need for epidemiologic case-control
studies comparing risks for NTD in
Mexico and among populations ofMexican
and Caucasian descent in the United States.
There is ample evidence that 4 mg of
folic acid given during the periconceptional
period prevents neural tube defects (NTDs),
specifically anencephaly and spina bifida
(1). There also have been several observa-
tional studies demonstrating that folic acid
in combination with multivitamins results
in approximately a 50% reduction in NTDs
(2-5). A recent clinical trial in Hungary
showed that 0.8 mg offolic acid, in combi-
nation with multivitamins, given pericon-
ceptionally protects against the first
occurrence of NTDs (6). Together this
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Table 1. Prevalence of NTDs per 10,000 live births in
Mexico and California.
Place of birth Rates of NTDs
Mexico 32.6
California
Mexico-born Mexican 16.0
U. S.-born Mexican 6.8
U. S.-born Caucasian 5.8
NTDs, neural tube defects.
evidence has been the basis for the Centers
for Disease Control's efforts to encourage
the Food and Drug Administration to for-
tify food with folic acid.
NTDs are more common among
Mexican than Caucasian populations in
North America. The data in Table 1 (7,8)
show rates of NTDs among residents of
California and Mexico. Note that there is a
gradient ofrisk, with prevalences highest in
Mexico, lowest among U. S. Caucasians,
and intermediate among populations of
Mexican descent in the United States.
While food fortification with folic acid
seems to be indicated based on available
data, the question is, will this practice work
among populations of Mexican descent?
This question is open because most ofthe
research published to date has been done
on Caucasian, non-Latina populations
(1-6). However, there are two lines ofevi-
dence indicating that the folate-NTD rela-
tionship is different for populations of
Mexican descent. First, since rates ofNTDs
in Mexico are high, the expectation would
be that a large proportion of pregnant
women has a folate-deficient diet. In fact,
there is evidence to the contrary-Mexican
dietary intake offolate may be generally
adequate. Calloway et al. (9) recently com-
pleted a study that sent nutritionists into
homes one to two times per month to mea-
sure specific foodstuffs used in food prepa-
ration and to observe food consumption
patterns. This study found that Mexican
toddlers had adequate folate intakes despite
inadequate intakes ofseveral other vitamins
(Table 2) (10). Nutrient intakes ofpreg-
nant women were also measured. While the
data have notyet been analyzed, the investi-
gators expect folate to be adequate in the
periconceptional period among pregnant
women, given the adequacy of folate
among the toddler population (S Murphy,
personal communication).
Another line ofevidence indicating that
folate may not protect against NTDs
among populations ofMexican descent,
comes from the California Birth Defects
Monitoring Program. Shaw et al. (11)
recently completed a case-control study of
538 cases of NTDs and 539 controls.
While showing a 35% reduction in NTD
risk from periconceptional use offolic acid-
containing multivitamins in the Caucasian
population, a similar risk reduction was
not apparent among the California Latina
population.
Recommendations
for Future Action
The proportion of Latinas of Mexican
descent among the U. S. birth population
is increasing over time, particularly along
the United States-Mexico border. In
California, for example, 42% of the
Table 2. Estimated prevalence of inadequate intake of
vitamins(percent of individuals).
Nutrient Individuals, %
Vitamin A - normative 67.6
Vitamin E 91.8
Vitamin C 62.7
Thiamin, mg/unitenergy' 5.9
Riboflavin, mg/unit energy 51.7
Niacin, mg/unit energy 0.0
Vitamin B6, pg/g protein 0.5
Folate, pg/kg 0.0
Vitamin 812, pg/kg 8.0
"A unit energy is energy intake within guidelines for
study populations.
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600,000 children born in 1991 were of
Mexican descent (12).
Mexicans, whether born in Mexico or
the United States, have a high prevalence
ofNTDs, and evidence suggests that folate
may play less of a protective role among
populations of Mexican descent than it
does among Caucasian populations. Why,
then, are rates ofNTDs high among peo-
ple of Mexican descent? No one knows.
We must admit our ignorance in this mat-
ter and initiate several lines ofresearch. Are
there genetic factors determining how
folate is utilized or metabolized? Are occu-
pational or environmental exposures to
chemicals increasing, as was alleged when
there was a cluster of anencephaly cases
among Latinas in Brownsville, Texas?
What are the dietary patterns? Do infec-
tious agents play a role? There is an urgent
need for epidemiologic case-control stud-
ies comparing risks for NTDs in Mexico
and among populations of Mexican
descent in the United States. Such research
will allow us to evaluate putative risk fac-
tors or protective factors and to develop
prevention strategies appropriate to the
Mexican-Latina populations in North
America.
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